With the rapid development of micro-and nanosystems, the interfacial phenomena at the fluid/solid interfaces, and also at the interfaces between two fluid phases, become more and more important. The decrease in systems' sizes results in an increase of surface over the volume effects compared with conventional systems. Shrinking of the systems' scales can be used successfully for heat transfer enhancement. However, modeling of these phenomena requires detailed knowledge of the velocity, as well as the temperature boundary conditions. The velocity slip and the temperature jump observed at the wall in the slip flow regime strongly depend on the nature and state of the wall, which are related to the nature of the fluid. Thus, the roughness of the wall and the chemical affinity between the wall and the fluid, although often not properly known, could strongly affect the fluid flow and heat transfer. In addition, when the characteristic scales of devices shrink, the ratio between the molecular mean-free path and the characteristic dimension of the problem can become large, and thermodynamic disequilibria appear on the boundary because the gas molecules do not have enough collisions to reach an equilibrium state.
